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Introduction
Sesame (Sesamum indicum L.) is the most conventional oilseed crop cultivated for its edible oil in the sub-continent. Sesame is known as the king of oil seeds due to the high oil content (50% -60%) of its seed [1] . Sesame oil is used as foods (cooking and salad), medicine and soap manufacturing etc. Its seeds and young leaves are eaten as stews and soaps in Asia [2] . Til oil-cake is good feed for poultry, goat, sheep, fish and cattle [3] .
Sesame crop is considered as a drought tolerant crop [4] . It was found in Africa and a small number in the Indo-Pakistan regions. According to archeological evidence, it was cultivated at Harappa in the Indus Valley between 2250 and 1750 BC, and a more recent charred sesame seeds had been found in MiriQalat and ShahiTump in the Makran region of Pakistan [5] .
Pakistan is facing acute shortage of edible oil. Demand of edible oil in Pakistan is increasing with increase in population but production of edible oil is decreasing every year. The local production estimated at 0.680 million tons, meets only 24% of domestic requirement of edible oil while the remaining 76% is met through imports. Total availability from all sources is provisionally estimated at 1.749 million tons. Higher production of sesame may contribute towards edible oil and to meet country's requirement which may help in reducing the import [6] .
The area under sesame cultivation in Sindh, Punjab, KPK and Balochistan during the year 2006 was 3.4, 75.1, 0.1 and 3.4 thousand hectares with the production of 1.4, 31.6, 0.1 and 2.0 thousand tons. The yield per hectare of sesame in Pakistan is low as compared to many other sesame growing countries of the world. The causes behind this setback are varied, which may include use of marginal land impure seed, low yielding varieties; improper sowing time, irrigation frequencies, fertilizer; and other cultural practices [7] .
In Pakistan, sesame is grown in Kharif season (June-July). Low yield of sesame in Pakistan may be attributed to the lesser availability of good quality seed, sowing method (broadcast method), sowing time (early or late sowing) and less or over plant population [8] . Differential response of varieties to sowing dates showed that the yield of sesame was decreased with delay in sowing beyond third week of July [9] . To get high yield of a crop it is necessary to understand the interaction of crops with weather it plays important role in plant growth. Proper inter row and intra row spacing is of primary importance as it determines the proper plant population in the field. All these factors are also affected by the planting geometry of the crop. The environmental factors and management practices influence sesame productivity [10] . Suitable environmental conditions are necessary for optimum growth of crop and in field the crop yield also depends upon the row spacing between plants. Planting geometry is one of the major factors exploring the yield potential of a particular variety of oilseed crop [11] . The space available for individual plant growing in a community affects the yield and quality of produce. If space is more there may be less competition between plants and the chance of weed growth is definitely high. Whereas, space is less there may be high competition for growth factor like light, carbon-dioxide, moisture and nutrients among crop plants [12] . The establishment of an adequate and uniform crop stand is critical to achieve high seed yield. Seed yield of oilseed crop is a function of population density pods plant −1 , seeds pod −1 and seed weight [13] . Due to decrease or increase in row space plant population of the crop varies and without optimum plant population one cannot get good crop yield. the higher yield of sesame was obtained when row to row distance was 30 cm and yield was decreased at 45 cm [14] . On reducing row space the plant height was increased but capsule plant −1 decreased [15] . The recommended range of planting density for branched type is from 200 to 400 thousand plants ha −1 . ) of sesame were recorded in plots where sesame was sown with row spacing of 15 cm [17] . Irrigation optimization is a very important practice used in crop management, which could reduce irrigation water losses and maintain high yield. With increasing costs associated with irrigation, there is a need to ensure the maximum return from each unit of input applied. The need of crops for water is related to moisture sensitive periods. If moisture sensitive periods could be identified for wheat crop under field conditions, it would have important implications for irrigation practice [18] . Irrigation scheduling is important for achieving the higher crop yields. Irrigation frequency is the decision of when and how much water to apply to a field. Its purpose is to maximize irrigation efficiencies by applying the exact amount of water needed to replenish the soil moisture to the desired level. Irrigation scheduling saves water and energy, and all irrigation scheduling procedures consist of monitoring indicators that determine the need for irrigation. The purpose of irrigation scheduling is to determine the exact amount of water to apply to the field and the exact timing for application. The amount of water applied is determined by using a criterion to determine irrigation need and a strategy to prescribe how much water to apply in any situation [19] .
Water depletion is estimated from root zone and effect on sesame yield and water consumptive use. In a recent study, the predictions for moisture stress suggested applying five irrigations to sesame [20] . Applying six irrigations gave the highest values of yield and its attributes, whereas the lowest values were recorded from applying five irrigations and skipping one at the beginning of flowering [21] . Whereas, Davut et al. (2007) achieved highest sesame yield under 6 days interval of irrigation and lowest when irrigation applied at 24 days interval [22] . Keeping in view the facts stated above, a study was designed under the agro-ecological conditions of Tandojam.
Materials and Methods
The field study was carried out at Oilseeds Section, Agriculture Research Institute, Tandojam (25˚25'60"N, 68˚31'60"E) during Kharif 2013. The experiment was laid out into a three replicated randomized complete block design (RCBD) factorial, having net plot size 3 m × 3 m (9 m 2 ). Planting geometry and irrigation regimes were maintained as per treatments, whereas all other inputs and cultural operations were adopted as per the recommendations of Oilseeds Section, Agriculture Research Institute, Tandojam 
Experimental Soil
Soil condition of experimental area was clay loam in texture, non-saline (EC 0.14 to 0.68 dS•m −1 ) in nature, slightly alkaline in reaction (pH 7.24 to 7.75), calcareous (CaCO 3 9.5%), low in organic content (0.62% -0.86%), total nitrogen content varied from 0.03% -0.06% and available phosphorus ranged from 6.8 to 9.2 mg•kg −1 . However, soil of the experimental area was marginal in extractable potassium (60 -110 mg•kg −1 ) content.
Land Preparation
For preparation of fine seedbed, disc harrow was run to open and pulverize the soil, and the land was leveled and planked. After soaking dose, when the land came in condition, the cultivator was used, followed by rotavator. The treatments were managed in such a way to separate each treatments and replications easily, and the channels and bunds were developed to facilitate the irrigation water application and interculturing.
Sowing Time and Method
The seed of sesame variety S-17 was grown on June 2013 with the help of single row hand drill. The row to row spacing of 75 cm and plant to plant distance 22.5 cm was maintained apart. Seed rate 5 kg/hac.
Fertilizer
Nitrogen and phosphorus fertilizers were applied at recommended rate of Full dose of phosphorus in the form of A. Nadeem et al.
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DAP, whereas half dose of Nitrogen in the form of Urea were applied at the time of sowing. Remaining half dose of Nitrogen was applied at the time of first irrigation.
Weeding
The weeds were controlled by interculturing at 1 st and 2 nd irrigations.
Procedure for Recording Observations

1) Plant height (cm):
Plant height was recorded at maturity of crop using measurement tape from bottom to tip of the randomly selected five plants in each plot and was averaged in (cm).
2) Branches plant −1 : Branches in randomly selected five plants were counted and accordingly average plant 
Statistical Analysis
The collected data were subjected to statistical analysis using MSTAT-C. The differences among the treatments means were compared by the least significant difference (LSD), where necessary (Russel and Eisensmith, 1983).
Result and Discussions
The results of this study showed that all the levels of planting geometry and irrigation regimes affected significantly (P < 0.05) the growth and yield of sesame. ) and harvest index (28.33%). However, minimum growth and yield traits of sesame were recorded under planting geometry of 30 × 20 cm (Table 1) . Moreover, plant height was maximum (99.89 cm) under planting geometry of 30 × 20 cm. Planting geometry affected the plant height of sesame significantly. The crop which was sown at planting geometry of 30 × 20 cm produced significantly taller plants than at other planting geometry. The increase in plant height in case of 30 × 20 cm planting geometry may be due to narrow row spacing, when the number of plants m −2 increases then the competition for light increases and plant grows taller to intercept maximum light. These results are in accordance with the findings of Caliskan et al. (2004) who reported taller plants with increase in plant population. The crop which was at planting geometry of 60 × 10 cm produced significantly shortest plants [23] . The crop which was sown at planting geometry of 45 × 15 cm produced significantly maximum branches plant −1 , capsules plant −1 , seeds capsule −1 , seed weight plant −1 , seed index (g), biological yield, seed yield and harvest index. This may be due to optimum plant population and had more chance to get nutrients. These results are in line with those of El-Naim et al. (2010) who demonstrated that increasing plant density significantly decreased the number of branches plant −1 , the number of capsules plant −1 and seed yield plant −1 , decreased the number of branches plant −1 , the number of capsules plant −1 and seed yield plant −1 , but led to increased seed yield per unit area [24] . Similarly, Tahir et al. (2012) revealed that maximum plant height, plants m −2 , capsules plant −1 , biological, and seed yield, harvest index and oil yield were recorded in plots where sesame was sown at 15th June with row spacing of 15 cm [17] . In another study, Roy et al. (2009) reported that higher yield of sesame was obtained when row to row distance was 30 cm and yield was decreased at 45 cm [14] .
As it is shown in ) and harvest index (30.11%). However, minimum growth and yield traits of sesame were recorded when crop was applied two irrigations (20 and 40 DAS) [25] . Table 3 shown the analysis of variance regarding plant height and branches plant −1 highly significant (P < 0.01) effect of planting geometry irrigation regimes. The result regarding capsules plant −1 , seeds capsule −1 , weight plant −1 , seed index, biological yield, seed yield and harvest index their analysis of variance showed highly significant (P < 0.01) effect of planting geometry and irrigation regimes, whereas non-significant (P > 0.05) effect of their interaction [25] . 
Conclusion
The results concluded that growth and yield attributes particularly seed yield of sesame was significantly (P < 0.05) affected by all the levels of planting geometry and irrigation regimes. Planting geometry of 45 × 15 cm produced maximum parameters, particularly seed yield (742.33 kg•ha −1 ). Among irrigation regimes, four irrigations (20, 40 , 60 and 80 DAS) recorded highest traits, particularly seed yield (748.78 kg•ha −1 ). In case of interaction, planting geometry 45 × 15 cm × four irrigations (20, 40 , 60 and 80 DAS) resulted in greatest values, particularly seed yield (765.00 kg•ha −1 ).
